Interaction of antibodies and antigens conjugated with synthetic polyanions: on the way of creating an artificial chaperone.
Recently we have initiated the use of synthetic polyelectrolytes to mimic the action of chaperones in living cells [Dainiak et al., Biochim. Biophys. Acta 1381 (1998) 279-285]. The next step in this direction is done by the synthesis of conjugates of poly(methacrylic acid) (PMAA) with antigen, denatured glyceraldehyde-3-phosphate dehydrogenase (dGAPDH), and with monoclonal antibodies specific for dGAPDH (but not for the native protein). The pH-dependent properties of the conjugates have been studied using turbidimetry and light scattering. The antibody-PMAA and dGAPDH-PMAA conjugates were shown to interact with free dGAPDH and antibodies respectively as well as with each other. Insoluble aggregates of dGAPDH with antibody-PMAA and of antibodies with dGAPDH-PMAA are formed in acidic media. The same situation occurs in the mixture of antibody-PMAA and dGAPDH-PMAA: precipitation takes place in acidic media, whereas soluble associates are formed in neutral solutions. The size of the soluble associates and the number of conjugates in the associate could be regulated by pH. The competition of free dGAPDH and dGAPDH-PMAA for binding with antibody-PMAA and the dynamic release of refolded GAPDH, with no affinity to antibody-PMAA, into solution could be used for simulating chaperone action.